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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain the toner image of a high quality which is 
fine and smooth and free of surface staining by preventing toner from 
scattering at a developing time and also preventing the sticking of carrier to 
a latent image carrier at the developing time. 

SOLUTION: A developing device is provided with a toner supply roller 44 to 
carry and feed developer incorporating the toner and the carrier, a doctor 
blade 45 to regulate a developer amount on the toner supply roller, and a 
developing roller 43 turned so as to be opposed to the toner supply roller. In 
the developing device, a latent image is developed by carrying the toner 
shifted from a magnetic brush on the toner supply roller by the developing 
roller. The developing device is provided with a controlling means to control 
the proportion of the toner and the carrier of the developer so that the volume 
averaged grain size of the carrier is equal to or smaller than that of the 
toner, the toner coating ratio of the carrier surface of the developer supplied 
on the toner supply roller right after regulating by the doctor blade is 
≤100%, and average magnetic susceptibility per unit-volume excluding the 
empty part of the developer is ≥50 emu/cc. 
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y TtcJ: 0 £ < b^-frfSmSUj-Cfflm^ & . 
7-»gfc LT t h^- JRtScKi^^ixli&jb^T^ . 30 

[0022] L*>U Z<r>3:o%>m&<r)*vVTt:m 

wzmmt. *cobi--m!&J t m<*z>n. **U7 

mm.4 amm-74 ^<rmwAz x ons-ztiz * * y 
^**^j7^aH»araT*6. c^cio. stm 

3S«a-74 3tc#«L^<^0. 3Mfto-74 3£rt- 

LT^m H 7 J> 1 ±fcf«f LT L 2 3 . 

[ 0 0 2 3 ] Z Z Ts S&JPJO h7-i&g#ilK 

h^-Srffl^-rs^^yrom^atfiT-rs^ 
±ae>**y7ff«i. s®»J^«cw^ayjfiTtJ: 
oTi&±-r&tcoT. ^•vyrcom©*tJ;st>oT'{± 
&\ mm\<n v -t-m&tf^tox , **vrm 
mswjtffiT-r* t . ±ie* * y r#*{iei yst<& 50 



^112003-228229 
1 2 

fmizittv y rft*^ mz i%<%*). mmizu* 

[0024] ±gm)j{&Tiz£&** y 
tfmz y it v mm® h 7-sg3SH£Ss&ts i t #< 
-e^fitf. mbi—m&izixtbi—mm±^im 
tm±ffx-z. s.-o±**VTttmtfm<-rzzki> i X' 

[0025] *«!J»4,Ji. Stfc8<Jfc LT<0& 

§vHmM££fr 5 i k tz j: 0 . h 1— zmn&mzm 
nixbi--kHmizmmo**VTizm<W]~m 
zmtifz. k®mz. *vVTmmrTm%<n 
b -h- 5r»m^3Tia^-ri. z t tz i ot z<d*v y 7 

S«iD-5 4 3fc itfigm A 1 /\co* ^ y T# 

^-vy73sa. ^r^yr?§nF^)ras^i»±-rs- 

[0026] -«r^. *»66Jg®tC«^SSSia4T 

tm^tm^bi—^imfmLmxrThh^ 

m±.<nbi— ffl&mt. l0 0%JjlT^«HtUc. -e 

JS-fk$*i5 0 emu/c cJa±fc^S J: JLISSft 
^JO hT-i: ^-v 'J 7tO|i}^$r$l|«L^:. 

[0027] 0 ^mteBBizmmmmx- 

<mm^&miT<n>4^&<r)*\ y tt* s . c:<o^ 
^yrii. mi&m.<?>mm<r>^vTk\ffiLLx. ±m 

co b ^— ^sf^^j-eta^s ^ k tfx*% 1 x a c=5r 

frmm^feLfzmmzn&tzibtz. wsm^bi— 
mmzMK Lxt. mmmizbi— mtfr®m.zmz 

[ 0 0 2 8 ] 4f A- y 7*ffi<9 h^-teS*^ 1 0 
0%S-SxSfv:^tc«i. bi—ctfmr^ imti. 

1 0 0 2 9 ] $ uz, ±isdf-v >j Tcomitmk** y 7 
t-^^^o h-f- < bi~-wm 1 0 o%mr) 

k. ^vvrmkcomm. jjssiKaE4*fflvxt 

ya^*¥%fc2^a«^SikSPD ^ 
mtfzl><r)X't>h. tiz. 2mmmcoMHS. : pd 

=1-5- (pt/pt +pc /pc ) T'J>S. PT : bi- 



1 3 

-sits (g/cc) . pt : hi—mm&m <%) , 

PC :df^UTSlttt{g/cc) . pc :**>J7£ftit 
$ (%) X't)Z. Z<r)b£<D. S&O-54 3<0g**l 
8mmT\ 3S®o-7«a* J 3 6 Omm/#tg5£$*l. 
TV^. 4fc. h^-tt*&o-7 4 4cO*'J-7W2 
Ommt, ^U-7'«a[* J 5 4 0mm/#tc:^$ilT 
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* 4<7)3iWmi®gl6 0 mTtfcS. 1 t* 

0 emu/c cOtWHCtt. & 

ffl*»^^yr#2ftwi<«r6. *t. 

W5 0emu/ccj:9t,*3<«k, &ffi#fc 
CSI1] 



1 



Top 

ff c |0oo 



300 



300 
300 



450 
450 
460 
450 
450 
450 
450 
450 
450 



300 
300 
300 
300 



300 
300 



60 



90 
B0 
90 
00 
90 
90 
90 



60 
60 



60 
60 
00 



ns7 



as 

OA 

0.7 
OJb 



03 
02 



TOT 

Pt 
l/cc 



0*to 



as 

OLA 

a7 

06 

as 
04 

036 

03 

CL2 



1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 



1.15 
1.15 
1.15 
1.16 
1.15 
115 
1.15 
1.15 
1.15 



OJB 

9 

05 
04 
QJ3 
021 
02 

ai 



15 

\i 
\i 

?5 

15 
15 
15 



SES?q wm^ 



20 
20 
20 
20 
20 
20 
20 
20 
20 



ai 

02 
0J 
05 
0535 
0.6 
05 
OS 



mar 

e/oo 



3.745928 
2594792 
2.499577 
1569919 
1791417 
156165 



01 
02 
03 
04 
05 
05 
056 
07 
05 



121 5645 



3745629 
2584792 
2494677 
2.137546 
1566619 
158165 
1574264 
1495449 
1 



01 
02 
03 
05 
05 
0.7 
079 
05 
09 



4554054 
0409091 
2541m 



1598734 
1.755499 
1.744166 
1512903 



V43.75 
1047722 
5659756 
4958053 
3958439 
2352048 
1458774 



3034202 
215525 
1 57.1564 
1154275 
84,14634 



4958832 
4037711 
2446809 



227527 
1772727 
141 17B5 



75 

6075949 
4994138 
4653721 
3570968 



0(*JU 
4SO(ftL> 

42O05D 

30 A(ftft:tmV^H 



275 
24 
16 



27 



28.4 
26 

—2*1 



#ts 

o(*u 

83 0(«D 
S4 0(*U 

SB A(ttft:ft8l,<0U 
31 £ X(»B) 



ocau 

CK«u 
0(*L> 

otitu 



x<*» 



^^tio. sm^tfc<ti»3i^joa^#tt*iK^t 

a i + y rft*. * ^ y rjftft * -v y tist^ 
[ o o 3 o ] *fc . ±iwf* y ro^sfcfr* m< m& 

tm% <)<W?-mUtmi. S£ 1 t^t«t 0 1. IkOe 
0 e m u/c cULhT'^Si fc* { #£ U\ 

s^joh-^-fc^^yrfcogij^^w^S'j 
*raat i o , mmmA b -f-m&m.^* y 

TffitiJ ©IfflhTS £ fc -CiiJfrr £ <I fc h . 
I 0 0 3 1 ] *fc. 3^Ueg©tffi5^flSIS4-C«. 

fttffim&mt^&ffiffia*<£a<D*+ yrsr&ffi-r 

S*^t. 'J T^fitTlS^'ffS-ri. z 1 t«k 

0. »«^3^Kt«t-&^o-74 3^<7)df J ryr# 

T^^^Olftfl^filii; (JSUDRiWE) *«. 
1 06 Q^-^-ULh^lSttS^^^S^t^WiL 

[ o o 3 2 ] @4 1. *mzBMiz&him§mz'm^ 



30 ±^mbi— zmz-tz. mv>$><<7)W&i>mfr~>x 
yrkLTtt. ^^mtt. s^sstt. art 

AttiflLhtofcAt. t«**^fflJ!g3-bdf^yrt^< 

t j: o^r^ y r*istsg$^s . 

40 [ 0 0 3 3 ] ±IBK^^S-jBiUcaf^«»7 r 

h-f—mmm* { 5 o%vxtx\ h-t—m%.vio%&± 
<vwmmm.%mx'i>. mmtf5vc/ s &±t 

[0034] it:. Sffio-74 3 fc bi~-&&v-7 
4 8tVfficr>- y7 (V.T. «*&-»/Tfc»r^ ) t^fiS. 

75y+«l-t-^, «*n-54 3«f8BtmEfrC 
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1 5 

*). *vor£mjjtf%i<ftmLx. s«o-74 3^ 

'J Tf+IH\ * * y 7^ifc£?&fc'|ij!ukT-£ h i o 

[00 35] tZ?>~C. T$mizTS3&r>±$% 
P3a5^¥jBW*St. hi— ^/i^y^^f&Jj 

hi— ««[=SrifwlBHBjWtfcJlv>. -^T\ *H 
[ 0 0 3 6 ] ±!BSl]|g3- b** 'J 7T'«, *0 

7sas w« uzmacDKimmx . * * y r«tfew« 

ftWr^fifjfcfc-fSClfcA^Uv £*>J:-3sSr# + y 
**OT<D&mi. HffiSiX, 1 08 £2* 

u ir^Lfeiatc, ^-^yrwTffiSfiitts ue*^ 
yrft«*i»±-rsfc»t:. i o* Q*-y-a±.t l 

[ o o 3 7 j i<o i a y rt UTtt. . fit 

(1-lO^tm, 2-3X101 3q. c 
mJSLt, 2 0— 5 0emu/g) SrdfA-yT&ttfcU 

5 . y^^fff^fe**** y TStftca. fi 30 

[0038]7i7-( h^-vyT (1 — 1 Ojum, 
4. 5 — 5. 5X106—1 0 1 5 fi-cm, 40—70 
emu/g) fcLTfct m. ^y^/k 

v^itS. dc07x7^f HK**U7tt. <Dfflj£, git 

h. ®mmmb®tf&\\ m&mz%%.x$>z>. tt 
^mm^Lxan. saint, mtmtizmtx^ 

[0 0 3 9] 9mfk** x )T (l-10/xm,7-8X 
1 09 Q.cmHT,70-2 5 0emu/g)li, WM 

jTfeizi. *)fflt§kffi^ Twixm. mm®%tiz 

[0040] ija^f-vy TO&fflt. l-10jum<D& 50 



^12003-228229 
1 6 

wtrnxb h . * fcS8»ir>f t$7 ^fittr 1 o « 
-io8 Qo®H*iftjgT'fcs„ ffl t, ^#^yro 

ffiSffiJi. fi&5£l*)SU:a-5 (<£20 ; 6 0 0RP 
M) fcfflJSLT. ||6 5miTi. 1 mmCOffiSiO^fii 
£3f*-yTO. 9mmT'3&§-tf\ 200V (X«20 

0V3fon<oiBEJiliR^^. ft»4f*y7-eu»v> <r> 

[004 1 ] 03 \iz. *nifijg©tss3imss'C'ffl^ 
S8&81<d hi— 1 1 

©hi— <wm >mm (mmt ■. 8 0-9 0%) 

fctfaWKHIi-O**. hi— co^^m 

mmi. >u>mmtzvx*£<.mmitm.&tx' 
wm&. £-tesmmtzt5^xi>mfi*mfXZ&}:o 
iz. mmtttmfctz>zti)W£L^ (101 4 fic 

mSSU:) . hi— (Dmm&ti. ^iJitXhi— 

^^tftssflsaiAT. hi— Amuwat 

[0042] hi— o««W*tttt. S#Sli0WAttfe 

iVhi— smimizwH-z. hi— it. mm. 

7v>?f*ixiitizmmffim£%iix^ 
m^x. hi— iza. c\tLt><r)mmffi&i±\2\& 
mmm&tf>£gx'*>z>tf. mm^t. ®m.<r>& 
wiotfztxhmznmxb&. bi—mwuym 
&ut. mm. -mmxvx+uy. xj-u>-t 

?Vtl>3m.$ft. tfyxx-r/k x^j^. -ityrs 
h\ sKU-Xf-JM^T^yi'-K ^yh'^/pyi-7- 

mm. x*\s>-T?vjum.ismivi. ^yxxx 
frmB$%t'tfimx'b&. 

[0043] ©hi— Ottfiffl (KM) tt. ffi^it*^' 
5-1 5%X\ *fef S«ffi*WUTV»4. 
^^rrSShi— 7r-^x75-y7. i-v>- 
*;k75 ■/ tttWi] -#>77 v 9 Zffifl L?z. *- 

xv7v»,?<rtm. mmz^. hi— emmm 

m^t>ix&mm\tLxi±. 'jtmvm&vm&w 
[0044] ii-c. m&m&$\t lxh. mm. 



17 

■7-7h-/t"fXU-S. /Wf^io- ( 1 OG. 5 

g. g) . ^'^w^in-, n±. 

HIS. T^yff. sPJTVWxo-, *4;Mxo-. 
y\y*f.<rxo-. (GR. A. RN. R) , t^yyh 
-fxa-L. ^yy'i"(lO- (G. GR) . v\"— V 
*yMxo- (NCG) . y\'/Mry7rXMxn- 
(5G. R) . 9—\-yVy\s—*i. dfyuWxo- 

ryx7fWxo-BGL. ^yx>r srv 
[0045] urn. mm . ^y^ 

R x a-7P7K> 7r4-\*-t'yl*. /\'7?ou:*/Vh 
- hoT-'J yi/ y K. U V—)V7rX hxtr-l/ >y h 
G. zn)VTVY7TXYXii-\syY. rvvryh 
*-$yBS. A-7*yM/7K(F2R. F4R> 
FRL, FRLL, F4RH) . 7rXhX#-Wh 

vd. </«y7rxhM'yB. 7yy rybxtf- 
P'/HG, >J y-;wh>GX. y\-v*y M/ 7 K 
(F5R, FBB) . 7VVT>ht)—$y6B^ 
*VYXi]-V-/ f3B. #/VF-5B. h/Mv>"7 
/V-y. >>t-^yh^H-F2K s 'Ml^-dOU*- 
bl, it)VY—\ OB. ,-Ky?/h-y5>f K tfyv/p 
-yxx'TA. xtfv-yu— o-^syw-^B. 
o-rsyi'-drY. ryifyyw-*. f*>fy^ 

U-y KB. f-3r>f y^*=f-?/V-y. 5fW;H^-yK. 4f-)- 
h'yi^.y H. br^Voyi^ y H. tfyrW-y h*. 
?o— aa— 5i)^-y N <y^'y>ruy^ ^'j/y 

[0046] «fe^«fefflt LTIi. £5Ufcf. n*)VY 

-f)V— . tyniry/yi^-, r^U7*yw— tr 

-3-/^7*71^-1^-^. t*7MjT7>-W-*. 
l7^o-/7-y7';k- > 7^u^rxy7";l^-. 7r 
xnxjW 7*yp— . 4 y^y xi^ y Vtv— (rs. b 
c) . -fyy^ aw. at*. 7yh7*yy^- 1 

7rXhA>f:tW<> y hB. *+i\,*AiSV"rV\*—*^ 
a^h*. VttWtMJtVvY. 7 

>hy*S>'U*l"yh. ?ai,/'j-y. >*y^^ 
y-y. imi^oA. ui^'Ty. x^c^H^u- 
y. wrx>hr\)—yB s t7h-^/y-yB, ^ 
y-y=f-;n*. r^y NVJ-yu-^. v^^-fh 
^y-yu-^f. 7^ovr-y^y-y. rvvy* 

[0047] Hfem^fefflt LTJi. . #-*y 
7*7-y^. jf'f;P7r-*X7*7 y^. -Hry*/P7*5 

■y?. 777/77?, nfi/y/77?. 7-'jy 

7-7-y?^c7)T^y^fe«. ^SJMTVfeS. &KIHfc 

zmtLXK. +9-7. wsm. wxy. 
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l&mmi 0 0fiSg&C*tLT. jISl~3 0«Sgi5 

[0048] oh^-- arnmmm mmt ■■ i ~5 
&2ri£. (tj-xyy? y?. «i- *8iSB) 

10 iOl®S]WJCJ:&M*HR 

y^m. ii§i»i^sis. sa&rytx^jg&fc-com 
*ffc/-?77 -f y. JSS-fbKyx^x^fc'^Si^Stt 

fuisyRTSZcrmS.®. h 'J 7*f-/l^y >*^T Vt- 
•7A-l-hKD^v-4-7"7hx;W7=ryg!ffi. -r 
20 b77'7 c /Uryt->>A7 i h77;^n^-h^coH 

aryt-^Aig. j/7^/iocot*im k. ^^t 1 - 

sis*^s«. ^fiw^SJSS. ^y-y^xri^y^fb 
30 <7^m^Jiiiiffj^ws«i^«©iig i o o mmmizia l 

T. 0. 5~8SMW*jff*U*. 
[0050] ©h^— cOSSfaaSH («JSit: 0~5%) 
«. ?y-xyjy^ttc7)|6|±. ^»5j-7-b«yM»±. * 

a- y ta,<o h^- mnx^y hm±%z<7)mf££ffiz. 
tLTfi^ft^yraepy. fi^HF-M^yx^i^y 

[005 1]©b^— cWaSW (fllJSlfc: 0-5%) 

40 z-vvrwhi— v-h- mmx^.ym±. hi—m 
tM4<7)(6]±. ®m%nA<m&. ?y--y^ttifii±. 
=>r * 0Tmffi<\<7)ttmmk£%t'$:mt lx vi—m 

5^-. =5rt*Of»»* (13M1 0-3 0 n 

m) «. hi— yn.y^y?m±. sastta#. ?y- 
-yymnm. t^xxryyurs 

mtLx&mtiz. 

[0052] z<m. mhi— k«. $™ (¥H 

50 ft. Eft) t LT^SS^ {T^Sx^A, vy# 



1 9 

y, IB. ?oi, 1. i. * 

mama*. ft-ztttLxowtm 
[0053] z<nj:o%hi—ff>m^t>ti&mmti 

i, Ti, A l . Mg, Ca, Sr. Ba, In, G 
a. Ni, Mn, W, Fe. Co. Zn, Cr. Mo, 

c u , a g , v, z r mvmitm-M^mitwftimf 
hit. mzs i , t i , a i <r>wm?:hhi/v*). * 

9-7. WSt«:fflu^6. *ti. ZOtZ 

^mmvmsmt. mm? i ooms.mzntx 
o. 5~i. 8aMa5Tj)*c:t*»mL<. tttzm 

L<(i. 0. 7-1. 5ftta5T-ftS. 

[0054] mammattf. o . 5«fiS5*j?i-e*> 

wmicommsff. l. 8ssasj;o^v^. 3£K 
muz x&mtem^n? < y^i^t^t< & 

*) . ? y --yy-fi,- H^S3fef^^»Att^'®T 

x\ mmamizm^&wmit vxa. wm^yy\t 

i/7>M. ^MMf-^io^ify. S/'js-y^-f/k 

it&toz&m-mmwzmmfemm naas**;* 
m. mmHzm&^yyfcsmtti-mmzmt 
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[0056] _B£ h^-- tt, 6Btttft££WS-t*\ 8Stt H 

i—t tx i>m?& zti>x'*&. Mim%m&t 
lxh. v. v. 7x5-f hmm 

^str^s-^A. m. is. v^s^a. xx. m. 

10 y. A^'^oid^rARko^kawoa^** 
-^ofiRttWi^^g*^. l~2 

a. iatttmoojo»fc»LT2o~2oosa 
a. ^t#4 u< {i*s»fflii i o ommtNztiLx a o 

~15 0a*^T*5. 

[0057] Y+-<r)Wfc¥2ffl&<r>%m5.3-~\ 2m 

mitw&xb&tf. *m&mxit 5 u m ?t> 0.120 
0 d P i uk±<r>mmwiS.<mmz t-Hwtj&t s i t a< 

20 [0058] JJBh-^-^-v >J T<^ffl5r§dfeS$ 
Tnli. 2 5~10 0%5ftSf (h-^-lJl^ttS* 
SI) *^®fl)T*fc^>. Cl(7)»[S*Tn*^V^. h^- 

nm^z. mm., hi— mmcD^m-m.^. » 

l$Tn=100C/(3 < !/ 2 > )/[2s (1 0 0- 
C) { (1 + r/R) 2>- (r/R) -(pr /pc 

)] T-Afei5-frS. ZZX\ C:TC(wt%). 
r : h^-^ (urn) . R :**07¥m (x<m) . 
30 pr: h^--^SJtfi, PC : U TC0gJtST'$> 
OTOltec7)7^mgcr)7x7-f h^^yr. 7// 
mg<^h^-^fflV^^^S$$r*ajLfc. r = 7 
jum, R= 7/zm, p r = 1 . 15 g/cm 3 , pC = 
5. 2g/cm3 t-fs. diOfem. TC=75wt% 
fl«Pli5 0. 0%fc&-5Jt. 
[ 0 0 5 9 ] ±IS K^-- iiSTC c7)7tfft£Jfi OBffi^Jt 
«L^tC:^60wt %JJLh-r^^*>fiS$^ 2 5 %W 

t %£ »k S liffiS^ 1 0 %WTT*> •) . "^iH 
40 fli«3 yh7X hB^SJS^*fi< &o)t. # 
yrtdtt* hf— nwm<r*$5-\i1affllzhi-- Sr® 

hi— nm^tuz^xi>mm^mxf> 
zzxhi—nm5Mmt^^m^i^iaiM 
srffd. (Dtt&mtxmt&t. mm7Mm 

V ir-X\XV C <01W4 0 w t %T'fc o tz<T>ifi. 
5/img<Oh^-Ti±2 9wt%3E(5TKt^:-5Jt. 

^hi—m&t:Tifimmmt^<o. hi—mmo 
50 s^^*wx.sv*>-5rigT'ft?.. mmtfiiB. rmx 
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[0060] Z<7tt®&W.A \t. mffik 1 CO b'y 
Ag*t6 0mmt, F7A&3E#2 4 0mm/g*:tfc£ 
SftTV^. S®O-54 3c0@*U8mmT. 

«®o-5&^3 6 0mm/8>fc^£S*rCV^„ £ 
tz. t-t-ttJ&D-744<?)X'J-yg!!p20mmt'. 
XU-7t8»>'5 4 0mm/#t|^ft-O^. fto 

•c. m®n-?imizm-&hi— ®&n-ytmco\k 

\t\. 5X&h. ttzbi— m&a-744tmia- 
54 3 k (tfmxb * -y 7H0. 4 mmOTK 
R£S*vO**. flHHf+yTli. fi!*T<i^TyrS 
g#>*5 0umX't>tH£0. 4mraH0. 8mmgjg, 

•t^h-ib. mmtrnmii ofgjaTt=m^$^Tv^ 
xmtmxui oomTtcg^-s^*^v^(c 

[0061]^. h^-ttt&0-7S^9 0 0 mm 
/sec £fi£ & ^ U 7ti< < =5: 

6. CKOfctf). h^-flt*&D-7lHie*-(6ia!Pffl!lfc:feJt 

< L&^fc . U TmW&&&v-7'\<r>** \) Tft 

^Sa^OOmm/secttS. 

[ o o 6 2 ] swags 4 iz&vhmmimz^ 
xwm-h. zcommmAoizts^xn. mm^by 
a i <7>%n (m%m m&v o z- 3 5 o v. mmm. 

fiVL£-5 0Vfcl/CJlfl^<>f TxmfEVBSr-2 5 
0V£L£. t^^iWfV^^ (VL-VB = 
2 0 0 V ) b LXW&I-Wt'nhlXh t, COTS)* . ZCO 
k%. I VD-VL | > | VL-VB | 4 00V> 
300Vfc&£. | VD-VL I <4 0 0V(i, 

[0 0 6 3] ±Eh^— ^P-74 4rtC(i. Zcob 
4 4 ^JfSBfc«fc#J<0«;fc*>£4i t * 

tfc^E-r 'J Tlz%mh1—&tt%ZtiX. ®M 

7 4 40HI!|EfcJ:->Th-t-ttl&D-7i:^|tiJ (0T 
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